
CORRESPONDENCE

Personal exposure of children to
nitrogen dioxide

We read with interest a recently published
study on personal exposure of asthmatic chil-
dren to nitrogen dioxide (NO2), relative to
concentrations in outdoor air.1 In their
results, the authors did not find:

“ . . .significant correlation . . . between
each child’s weekly mean personal exposures
and mean outdoor concentrations for the
corresponding periods”;

“ . . .marked evidence of seasonality” on
personal exposure .

They concluded: “ . . .at low concentra-
tions, changes in NO2 in outdoor air . . .con-
tribute little to variations in personal expo-
sure to the pollutant.” We think that these
conclusions cannot be drawn from the
method used to evaluate outdoor concentra-
tions. Besides, we report diVerent findings on
a seasonal trend at higher concentrations of
personal exposure.

We performed a study to evaluate the
annual distribution of personal exposure to
NO2 in school children of Novara, a small city
in north west Italy (about 110 000 inhabit-
ants) and to study determinants of this expo-
sure. Exposure to NO2 was measured with
passive samplers (Palmes’ tubes) in 310
school children aged 5–14 years. The chil-
dren wore the tubes for 5 days a week, in each
season of the year.

The possible diVerences in personal meas-
urements were assessed by analysis of vari-
ance (ANOVA) and Tukey’s tests. Infor-
mation about the sources of potential
exposure was collected by a questionnaire.
The relative risk for these variables was
estimated with a multiple regression model
(logit). The annual average of 6200 measure-
ments was 42.7 µg/m3 with a significant
diVerence between seasons, and higher values
in winter. The only factor associated with
increased personal exposure was to live along
busy streets, and then only for children from
playschool (3–6 years). Even if the designs of
two studies are diVerent, at this point it is
possible to make some comparisons.

Firstly, at higher concentrations of NO2

exposure, as in those reported by Linaker et
al,1 the seasonal changes in concentration in
outdoor air contribute significantly to varia-
tions in exposure within individual people.
On the other hand, the role of risk factors
present at home, and the diVerences between
children are not clear. We think that our
results depend on the habits of most children
to spend many hours every day in many
diVerent occupations away from home, re-
ducing the individual diVerences caused by
domestic sources of NO2.

Secondly, we think that only one measure-
ment station, as used by Linaker et al,1 is
inappropriate to evaluate the real impact of
outdoor concentrations on personal expo-
sure, because outdoor concentrations of pol-
lutants are, in our and in other studies,2 3

related to traYc density in each street.
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The bones and hormones of deep water
divers and pilots of high performance
aircraft

I have hypothesised that paternal hormone
concentrations around the time of conception
partially control the sex ratio (proportion
male) of resulting oVspring. Low concentra-
tions of the testosterone/gonadotropin ratio
are associated with subsequent daughters.1

Such low oVspring sex ratios have been
reported by operators of high performance
aircraft2–4 and deep water divers.5 6 In accord-
ance with my hypothesis, low testosterone/
gonadotropin ratios in men have been
reported in association with changes in gravi-
tation (as are experienced by operators of
high performance aircraft)7 8 and strongly
suspected in association with changes in
atmospheric pressure (as are associated with
deep water diving).9 10 It is now clear that high
performance aircraft pilots are at increased
risk of degenerative lesions of the cervical
spine11 and that deep water divers are also
subject to skeletal degeneration.12 13 Low tes-
tosterone concentrations are an established
risk factor for osteoporosis and bone fractures
in men.14 15 So I suggest that the suboptimal
bones of men in these two forms of
occupation (deep water diving and operating
high performance aircraft) are, at least
partially, hormonally mediated consequences
of these forms of occupational exposure. The
point should be investigated.

Moreover the hormone profile of a low
testosterone/gonadotropin ratio is established
as associated with many illnesses in men16 as
is exposure to deleterious chemicals—for
example, the nematocide DBCP17 and
dioxin18—and to non-ionising radiation.19 So
the question arises: what is the medical
importance of this hormone profile in men
who are in the workforce or who are serving
members of the armed forces and who seem
to be clinically well? Does it indicate
immunological compromise?
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NOTICE

International course “Principles and
methods of epidemiologic research” by
K J Rothman. 27–31 October 2002.
Lunteren, The Netherlands.

Topics:
x Causation and inference
x Epidemiological measures
x Cohort and case-control studies
x Principles of study design
x EVects of confounding and misclassifica-

tion
x Principles of epidemiological data analysis
x Stratified analysis
x Evaluation of interaction
x Matching
x Epidemiological analysis with multivari-

able models
x Multiple exposure levels.

Enrollment is open to researchers having
basic knowledge of epidemiology and biosta-
tistics and at least some working experience.
Closing date for enrollment is June 14, 2002.
Course fee: Euro 1 150 (including accommo-
dation and meals).

For further information please contact: Ms
Astrid van Alst, course secretary, Department
of Epidemiology and Biostatistics (252),
UMC Nijmegen, PO Box 9101, NL 6500 HB
Nijmegen, The Netherlands. Tel + 31 24
3619132; Fax + 31 24 3613505; email:
A.VanAlst∼mie.kun.nl
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